Abstract 16 17 Reconsolidation is a process in which re-exposure to a reminder causes a previously acquired 18 memory to undergo a process of destabilisation followed by subsequent restabilisation. Different 19 molecular mechanisms have been postulated for destabilisation in the amygdala and hippocampus, 20 including CB1 receptor activation, protein degradation and AMPA receptor exchange; however, most 21 of the amygdala studies have used pre-re-exposure interventions, while those in the hippocampus
have performed them after re-exposure. To test whether the temporal window for destabilisation is 23 similar across both structures, we trained Lister Hooded rats in a contextual fear conditioning task, 24 and 1 day later performed memory re-exposure followed by injection of either the NMDA antagonist 25 MK-801 (0.1 mg/kg) or saline in order to block reconsolidation. In parallel, we also performed local 26 injections of either the CB1 antagonist SR141716A or its vehicle in the hippocampus or in the 27 amygdala, either immediately before or immediately after reactivation. Infusion of SR141716A in the 28 hippocampus prevented the reconsolidation-blocking effect of MK-801 when performed after re-29 exposure, but not before it. In the amygdala, meanwhile, pre-reexposure infusions of SR141716A 30 impaired reconsolidation blockade by MK-801, although the time-dependency of this effect was not 31 as clear as in the hippocampus. Our results suggest the temporal windows for CB1-receptor-32 mediated memory destabilisation during reconsolidation vary between brain structures. Whether 33 this reflects different time windows for engagement of these structures or different roles played by 34 CB1 receptors in destabilisation across structures remains an open question for future studies.
36
Memory reconsolidation is a core process in the maintenance and updating of long-term memories 37
(1). Re-exposure to reminders reactivates previously learned memories, which may lead not only to 38 their behavioural expression but also to reconsolidation (2). As reconsolidation depends upon 39 neurochemical and cellular mechanisms of synaptic plasticity, such as NMDA receptor activation ( (20) and calcineurin in the amygdala (11) -are also involved in other forms of 299 behavioural and synaptic plasticity, such as memory extinction (1), normal forgetting (39) and 300 homeostatic synaptic downscaling (40, 41). Thus, it is possible that the CB1 receptor might be part of 301 a more general plasticity system that is engaged in the amygdala and the hippocampus for different 302 purposes during memory updating.
304
Finally, another open question is how other functions of the CB1 receptor in the amygdala, such as 305 the mediation of different forms of memory extinction (42, 43) and acute fear relief (44) relate to its 306 role in memory destabilisation during contextual re-exposure. It is interesting to note that CB1 307 receptors seem to be particularly important for within-session freezing decrease (45), a 308 phenomenon that can temporally co-occur with memory labilization during re-exposure. Although 309 no correlation has been shown between the degree of freezing decrease during re-exposure and the 310 effect of post-reactivation injections of MK-801 (21), it is nevertheless possible that the decrease in 311 fear during re-exposure mediated by CB1 could play a role in setting off labilization mechanisms, 312 which might later mediate memory updating in the hippocampus and other structures.
314
These and other matters, however, remain open to further studies, which might reveal whether the 315 temporal dissociation between labilization in the hippocampus and amygdala observed with CB1 316 receptors occurs with other molecular targets as well. In the meantime, our results show that 317 memory destabilisation during reconsolidation of contextual fear conditioning is a complex process 318 that cannot be pinpointed to a single structure or time point, and that the temporal dynamics of the 319 engagement of destabilisation mechanisms may differ between brain structures. 320 321
